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Abstract

Background: Neurogenic bladder is a term referred to many urinary conditions in persons with uncontrolled state of bladder due
to brain, spinal cord, or nerve disorder. Children with congenital anomalies of the spinal cord, such as spina bifida, may also have
neurogenic bladder.
Objectives: The study aimed to find a possible link between neurogenic bladder and prenatal risk factors.
Methods: In this case-control study, 60 infants with neurogenic bladder and 60 infants without neurogenic bladder, who referred
to the Amir-Kabir hospital, were evaluated. Both groups completed preset questionnaires. Maternal information was assessed, and
statistical analysis was done by SPSS version 19
Results: The results showed that male gender, maternal age > 35 years, family history of kidney disease, low education level of
parents, low family income, low birth weight (LBW), smoke exposure, chronic hypertension in mothers, gestational hypertension,
chronic diabetes mellitus in mothers, gestational diabetes mellitus, maternal BMI < 18.5 kg/m2 (underweight), and preterm delivery
were prenatal risk factors for infantile neurogenic bladder.
Conclusions: The data suggest that prenatal factors may affect the risk of neurogenic bladder. Adequate prenatal care and good
maternal support can be effective in the prevention of neurogenic bladder.
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1. Background

Bladder dysfunction, also referred to dysfunctional
voiding, is a common term to describe both filling and
emptying of the vesicles (1). Inefficient urination is a typ-
ical clinical issue that is observed in about 40% of patients
referred to pediatric urologists (2). Neuropathic bladder
malfunction in children generally may be congenital that
is displayed because of neural tube deficiency or other
spinal abnormalities (3). The most important urologic con-
sequences of neuropathic bladder dysfunction are urinary
incontinence (frequently happening around 4 years of age
that is adapted to the individual child), urinary tract infec-
tions, and hydronephrosis from vesicoureteral reflux (3).
Bladder dysfunction results from disruptions of the nor-
mal voiding process by any alteration in the innervation
of the bladder or external sphincter, bladder compliance
or volume capacity, detrusor muscle function, or structure
of the bladder or bladder outlet. These include neuro-
genic, anatomic, or functional causes. Neurogenic causes
of bladder dysfunction disrupt the innervation of the blad-
der or external sphincter. Neurogenic causes are due to ei-
ther congenital anomalies such as myelomeningocele or
trauma to the central nervous system (e.g., spinal cord in-
jury). Every child with a suspected neurologic abnormality

should be evaluated for occult neurologic lesion (4). This
study tries to investigate the relationship between infan-
tile neurogenic bladder and prenatal risk factors, hypoth-
esizing that these parental conditions would increase the
risk of infantile neurogenic bladder-related renal injury.
This is the first study to assess the relationship between ma-
ternal factors and neurogenic bladder.

2. Objectives

This study tries to investigate the relationship between
neurogenic bladder and prenatal risk factors, hypothesiz-
ing that these prenatal conditions would increase the risk
of neurogenic bladder. This is the first study to assess
the relationship between neurogenic bladder and prena-
tal risk factors.

3. Methods

We conducted a population-based case-control study
on 60 patients with neurogenic bladder (control group)
and 60 infants without neurogenic bladder, who referred
to Amir Kabir hospital. Both groups completed preset
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questionnaires. All infants with repeated urinary tract in-
fections (UTI), frequent urination, and symptoms of uri-
nary retention and obstructive bladder were enrolled. A
sonogram of the bladder was performed to evaluate blad-
der anatomy. The participants who did not match the pre-
requisites in the pretest or those who suffered from exten-
sive comorbidities or were unavailable for the follow-up
confounded the study results of the treatment; thus, they
were excluded from the sample of the study. Moreover,
those participants who had been unresponsive to previous
interventions or had experienced another clinical study
were excluded from the study since including them would
compromise the internal validity of the findings. We eval-
uated maternal characteristics of the patients and used lo-
gistic regression analysis to measure the relationship be-
tween prenatal risk factors and neurogenic bladder. Ma-
ternal characteristics of the infants with and without neu-
rogenic bladder were as follows: 1) age < 18, 18 to 24, 25
to 29, 30 to 34, and > 35 years, 2) education level (grade 1
to 12, bachelor’s degree), 3) residence in urban or rural ar-
eas, 4) smoke exposure, 5) previous pregnancy (0, 1, 2, 3,
or > 3 times), 6) prenatal care (inadequate or adequate),
7) chronic and gestational hypertension, 8) maternal dia-
betes mellitus (gestational diabetes mellitus and chronic
diabetes mellitus), 9) maternal body mass index (kg/m2) (<
18.5, 18.5 - 24.9, 25 - 29.9, or > 30) and, 10) family history of
kidney disease. Infant characteristics were: 1) age at diag-
nosis of study definition of neurogenic bladder (< 1, 1 - 3,
or > 3 years), 2) birth weight (VLBW < 1500 g, LBW of 1500
- 2500 g, normal BW of 2500 - 4000 g and HBW > 4000 g),
3) gestational week (< 37 as preterm, 37 - 42 term, or > 42
as post term), 4) sex (male or female) and, 5) type of infant
feeding. Statistical analysis was conducted by SPSS version
19.

4. Results

Most of the infants were below 1 years of age at the
time of neurogenic bladder diagnosis. There was a high
prevalence of male children in total patients. A greater pro-
portion of cases had LBW and gestational age < 37 weeks
when compared to controls. The distribution of single fe-
tus versus multiple births was the same in the case and con-
trol groups. Maternal characteristics including education
level, urban/rural residence, prior pregnancy and multi-
ple births, age at diagnosis of neurogenic bladder, sex, ges-
tational hypertension, smoke exposure, overweight, obe-
sity, and prenatal care were similar in the case and control
groups. The cases more frequently had mothers aged > 35
years (P value = 0.006), chronic and gestational hyperten-
sion (P value = 0.008), preterm delivery (P value = 0.007),
history of LBW (P value = 0.0001) and BMI < 18.5 kg/m2

(underweight) (P value = 0.031), gestational and chronic
diabetes mellitus (P value = 0.006), family history of kid-
ney disease (P value = 0.005), low family income (P value
= 0.004), parental low education level (P value = 0.0001),
and smoke exposure (P value = 0.0002) compared to con-
trols (Table 1).

5. Discussion

In this population-based, case- control study, we
showed a relationship between neurogenic bladder
and prenatal exposure to gestational HTN, chronic HTN,
preterm delivery, LBW, gestational and chronic DM, ma-
ternal age over 35 years, and underweight. We found
that better diabetes mellitus care in pregnant women
could lower the risk of anomalies in infants. Maternal
underweight was also found to be associated with infan-
tile neurogenic bladder. Moreover, low birth weight was
associated with the development of neurogenic bladder
in infants. This suggests that the risk of developing neu-
rogenic bladder in infants may be extensively specified in
the uterus and it depends on parental factors.

Yousefichaijan concluded that age more than 35 years,
pre-gestational hypertension, preeclampsia and eclamp-
sia, preterm delivery, very low birth weight (VLBW), pre ges-
tational diabetes mellitus, and maternal BMI < 18.5 kg/m2

(underweight) were prenatal risk factors for infantile re-
flux nephropathy. The data suggest that prenatal factors
may affect the risk of infantile reflux nephropathy. Ade-
quate prenatal care and good maternal support can be ef-
fective in the prevention of reflux-related renal injury (5).

Yousefichaijan also indicated that the most significant
causes of the mentioned pediatric CKD were urinary tract
infection (39.5%) and growth failure (12.9%). When the ef-
fect of confounding variables were controlled, it was real-
ized that household income, using packed water for drink-
ing, percentile of BMI, and gestational age were the signif-
icant predictors of pediatrics CKD (P < 0.05). Urinary tract
infection (UTI) and fever were the most common signs of
the disease. For children, the leading cause of CKD was re-
flux nephropathy (6).

Sokal demonstrated that a greater proportion of cases
with congenital anomaly (CA) were in males and the risk
of any CA was 26% greater in males. Our PRs were highly
compatible with those of previous studies. It seems that
sociodemographic and parental factors do not affect these
risks (7).

Tain showed that the incidence of congenital anoma-
lies of the kidney and urinary tract (CAKUT) was nearly
4.2 per 10,000 births. Maternal age of 20 to 29, or
30 to 39, maternal gestational diabetes, maternal tha-
lassemia/hemochromatosis, polyhydramnios or oligohy-
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Table 1. Maternal Characteristics of Study Group

Maternal Characteristics Case Control P Value

Maternal BMI (kg/m2) < 18.5 25 (20.8%) 9 (7.5%) 0.031

Chronic diabeticmellitus 25 (20.8%) 4 (3.3%) 0.006

Gestational diabeticmellitus 33 (27.5%) 11 (9.2%) 0.006

Chronic hypertension 40 (33.3%) 13 (10.8%) 0.008

gestational hypertension 28 (23.3%) 6 (5%) 0.008

Mother age > 35 years old 82 (68.3%) 5 (4.1%) 0.006

Gestational age < 37weeks 80 (66.7%) 21 (17.5%) 0.007

History of low birthweight (neonatal birthweight 1500 - 2500 g) 62 (51.7%) 19 (15%) 0.0001

Smoke exposure 82 (68.3%) 36 (30%) 0.0002

dramnios, prior pregnancy more than 1 times, having ges-
tational age < 37 weeks, and being a boy were prenatal
risk factors for congenital anomalies of the kidney and uri-
nary tract. The infants of those mothers who are diag-
nosed with gestational diabetes were more prone to con-
genital anomalies, small gestational age (< 37 weeks), and
low birth weight. CAKUT were associated with some of the
maternal health risk factors (8).

Raisanen concluded that smoking cessation could re-
duce pregnancy risks. Exposure to smoking in early preg-
nancy could increase admission to neonatal intensive care
unit (NICU) (9).

Sadiq suggested that the typical cause of occult spinal
dysraphism in children up to the age of 15 years old is neu-
rogenic bladder. Besides, more than 60% of the cases di-
agnosed with neurogenic bladder had myelomeningocele,
meningocele, and sacral agenesis (10).

In subordinate group examination with chronic kid-
ney disease (CKD), low birth weight (LBW < 2500 g) and
maternal chronic DM were meaningfully associated with
the risk of kidney injury. In addition, low birth weight, ma-
ternal gestational DM, and maternal obesity were signif-
icantly correlated with obstructive urinary tract disease.
The data suggest that there are some factors acting before
birth that may affect the risk of chronic kidney disease (11).

Bauer concluded that neuropathic bladder takes place
in patients in a wide range of conditions such as congeni-
tal conditions. These conditions have a particular relation-
ship with anatomic anomalies and procured conditions
caused by accident-related injuries (12).

We think that our article needs a larger study to eval-
uate neonates with improved neurogenic bladder. Low
birth weight, maternal gestational DM, and maternal over-
weight/obesity had significant relationships with obstruc-
tive uropathy.
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